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Constructor PetShop Application

Introduction

In Part 1, the Microsoft PetShop v3 application was converted as much as possible like-for-like to a Constructor/MDRAD-based Model-Driven application. A
relatively small amount of code was changed or introduced and approx. 1,350 lines of code were saved. The database schemas (for both MSPetShop and

MSPetShopOrders) were purposefully left unchanged.

Code count comparison

Microsoft version Constructor version
Presentation Layer 1,822 1,852
Model and Business Logic Layers 559 701
Data Access Layer 1,538 No user code required
Total Lines of Code 3,919 2,553

In this, Part 2, we built on the change to a Constructor/MDRAD approach by expanding the Model, updating the database schema and reworking some of the
code to take advantage of these changes.

Aims
This example of a ‘Constructor’ version of the PetShop v3 (for .NET v1 and VS2002/3) was designed to mimic the existing internal operations of the original
as much as possible, and demonstrates the use of Constructor/MDRAD to modify a database schema, enhance a UML Model, and make greater use of

defined relationship paths to reduce or simplify code. The business logic still follows the same process.

The user interface is unchanged but some of the property nhames in html within <% %> tags were replaced to match the Attribute names in the Model, and
others were left unchanged to demonstrate the fact that an Attribute in a Model can be named differently than the underlying column.

Also demonstrated: Model and Database Inheritance, non-persistent Attributes (extension properties) and use of virtual references.
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Revised Database Schema

The enhanced PetShop uses two databases with revised schemas as below:

MSPetShop MSPetShopOrders

Account_Address

® Addresses_AddressType OrderAddress

o
Account AddressType o 1D
B Dser1d 2o OrdlerBi_BillingAddress BuildinghameOrtumber
ad CityOrT
| |Email || BuidinglameCriumber CIDZn:rwan
| |Firstiiame | |cityorTown StateOrProvines
| [LastName | | StateorProvinee SirectName
| |atatus || Stresthame ZpOrPastcode
| |Phane | |ZiporPosteode addressType
Address 1D || :;:”tw;m o Ordersa_shippingAddress
% = e AddressType: Type
Account_Prafile 3 8
= Addresses_Country CreditCard
| |FavCategory | ordertd 3o
|| myListopt | [Usertd Order_CraditCard | cardExpiration
s o . c')J . - |orderDate Cmf | Cardriumber
arner Opt Courier CardType
= tryName |
| |renquage 01 | Totalprice
== | ElToFirstMame
[ [EiToLastiiame
Profiles_FavoriteCategory ShipToFirsthame
CountryName:: | ShipToLast ¥
Trpe Deseription — LO‘;: asiame FK__OrderStat_Crder_7C8480AE OrderStatus
| %) ConstructorClasshame —cad o 3 || Orderid
| |category - Supplier_aAddress m -Add D T |LineMurn
Name L [FringAccres [Tirmestamp]
- Shipping#ddress_ID |
FK__Product_Categor_ 7FE0EDS2 Desn - Status
| | supplier_supplid LanguageMame: :Type
Supplier_Products
LanguageName Lineltem
|5 | Orderld
Suppld FiC_LineTtem__Order]_73A81403 | Linehum
Name  |memid
Status | uantity
Bhone | UnitPrics
Address_ID
BannerData_Categary
BannerData
7 |FavCategory
| |BannerData
Profiles_Language

NOTE that there is no relationship between Account and Orders, because they are in separate databases. BUT in Constructor code you can still
navigate from Account to Orders or vice-versa in order to automatically load the related data. This is a virtual relationship in action.
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Type

+Description: string

Revised Class Diagram

Constructor/MDRAD PetShop Class Diagram

1

SignOn

Account

SignCn Account
CountryName Country Address +Password: string = +BannerData: string
[+Description: string 1 +BuildingMameQrNumber: string Add +UserName: string 0.1 i +Category: string
Add +CityOrTown: string = ess +Email: string
h 'ES3€S | +StateOrPravince: string oA Account | *FirstName: string
0.n |*StreetName: string +lsShowBanners: bool
+ZipOrPostcode: string 0.1 |+lsShowFavorites: bool
+Language:string
AddressType T - +Constructor( -
D - . _{p ‘Addresses string BuildingNameCrNumber, Erofle +LastName: string
/+Description: string [, string CityOrTown, +BannerOpt int Account | *Phane: string
0.n string Country, +FavCategory: string *+Status: string
_ string StateOrProvince, +MyListOpt: int Profile *+Userld: string
] string StreetName, Profiles | +Userld: string 01 +Constructor(
string Type. 0 | string Userld,
LanguageName string ZipOrPostcode) =L 0.n | Profiles string Password,
+Description: string | Language J string Email.
F BannerData Address Address,
0.1| Address +BannerData: string string Phone,
+FavCategory: string string Language,
0.1 | FavoriteCategory string Category,
Category BannerData boal IsShowFavorites,
0.1 Supplier Y bool lsShowBanners)
Py Calegory [+Calld: sting | C=129°" +UpdateAccountToDE()
N +D st
Supplier +N::_‘CQ_ :triI:gg 1 1 |Account
+Name: string Supplier Product
+Phone: string +Description: string
+8tatus: string |1 +Name: string OrderSA 0.n rOrdeu
+Suppld: int Praducts [*NameaAndDesc: string | Products Orders
+Productld: string 0.1
0.n S 0.n +EBillToFirstName: string
:ms'ru- :'Ird OrderBA  [+BillToLastName: string
string 'd. +Courier: string
s:””g gamf‘ om) 1 |+Locale: string
inng Yescriphon +OrderDate: System.DateTime
1 | Product +ShipToFirstName: string
Inventory ltem ltems +ShipToLastName: string
+Htemld: string +Atr1- string o +TotalPrice: decimal
n .
+Qty: int +Attr2: string (R | Shppnusaidioss +Userld: string Order
B +Attr3: string OrderAddress +AddOrUpdataLineltem( F
em 2
1 +Atird: string N +AddressT: tri Lineltem Lineltem)
Lineltem ress lype: sinng - -
Inventory | Alis =tng +BuildingNameOrNumbar string +CalculateTotalPrice()
¥ +ltemld: string Lineltem |*InStock: baal +CityOrTown: string +Constructor(
+ListPrice: decimal | +itemld: string  Conniy string 1 string Userld,
+Name: string i 1 |*HemName: string +StsteOProvincs: sting | BillingAddress CreditCard CreditCard,
+Status: string +LineNum: int +StreetName: string 01 OrderAddress BillingAddress,
+UnitCost: decimal +Quantity: int . +ZipOrPostcode: string OrderAddress ShippingAddress)
+Constructor( +SubTotal: decimal +CreateLineltem(
string |4 +UnitPrice: decimal gConstuchuy string itemld): Lineltem
. . string BuildingMameOrNumber, +UpdateOrderToDB
string Name, +Constructor{ string StreetName pdateOrderToDB(
decimal Price) string lemid, string CityOrTown, 1 |Order Order
+GetinStock(): Int32 intLine, string StateOrProvinee
FRZEEDEY SErnElAre string Zi OrF’:st':d; ) 0.1 [ Card
int Quantity) int Quantity) stnng Cguntw] A =
0.n |Linelems CreditCard
+CardExpiration: string
0.1 | Status +CardMumber: string
CrderStatus +CardType: string

Constructor PetShop Application

+LineNum: int
+Status: string
+Timestamp: System DateTime

+Constructor(

string CardType,
string CardMumber,
string CardExpiration)

Constructor/MDRAD

A UML Class Diagram representing the enhanced Model is shown below. Note the ‘Account/Orders’ link, and the 3 classes ‘derived’ from ‘Type’.
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Overview of steps taken to enhance PetShop project

Add Classes and Relationships in the Model

As described in Part 1, the PetShop database schema has some relationships defined, but not as many as there should be. This was probably designed-in
(or out) on purpose, to reduce the amount of code that would have had to be added to cater for more collections, additional SQL statements and additional
class definitions.

Examples of the need for more code references included:

= When accessing an Account. It may be desirable to access past order information (Account should reference Orders)

=  When defining ‘address’ objects.

o

o

The Orders table holds data on a ‘billing’ and a ‘shipping’ address. There should have been an OrderAddress table related to Orders and an
Order would then (via its Account reference) have been able to reference and copy the original address detail to OrderAddress (in case the
original address data changes in future).

The Account table holds address data.

The Supplier table holds address data.

The suggested Address class should have a reference to Country (new table and class required — CountryName) and to Type indicating whether
a billing, shipping, account or supplier address (new table and class required — AddressType)

= When defining order ‘credit card’ objects. The Orders table holds basic credit card data. There should have been an CreditCard table related to Orders.

=  When checking Inventory (e.g. quantity in stock) for a product Item (Item and Lineltem should reference Inventory)

=  When retrieving order data. It may be desirable to see the category, product or supplier name for a Lineltem (Lineltem should reference Item)

= The existing relationship between Supplier and Item should in fact be one between Supplier and Product.

= When determining the user’s preferences (in Profile). These should be accessed using a reference from Account. In addition to this, Profile should have
references to LanguagePreference (new table and class required — LanguageName) and FavoriteCategory (using Category).

= For signing in purposes. Either SignOn should be amalgamated into Account, or it should be referenced by Account.

= For general usage, a ‘Helper’' class (non-persistent) is required to provide access to general-purpose methods to create objects when there is no
appropriate object to delegate to in order to obtain a result or perform a process.
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These new Classes and References were added to the Constructor Model. New Classes were created first, then all the new relationships added by dragging

Constructor/MDRAD

relevant referencing classes to the classes to be referenced.

NOTE

When an ‘Association’ (a relationship between two classes) is defined in a Constructor Model, a new Data Column definition is added to the mapped
referenced table (to hold the Foreign Key value of the referencing table). Constructor does not assume that an existing column of the same name as the

Primary Key column name of the referencing table should be used. So, before synchronizing the database schema to the amended Model, you need to check

that the appropriate referencing and referenced column names are as they should be, and change them if not. Typically you will need to change the
referenced column name to an already existing column, and then delete the column added by Constructor. You may also need to use the ‘swap’ option to

determine which table a Foreign Key column should go in for tables related on a ‘1 to 1’ basis. The data types and facets of each column in a relationship

should match (for example FavCategory in Profile did not match Catld in Category).

Classes Added to Model

Class Name
Address

AddressType
CountryName
CreditCard
Helper
LanguageName

OrderAddress

Type

Database Mapping
MSPetShop

MSPetShop
MSPetShop
MSPetShopOrders
N/a
NON-PERSISTENT
MSPetShop
MSPetShopOrders

MSPetShop

Constructor PetShop Application

Description

To hold address data for Account and Supplier

Related to Account

Related to AddressType

Related to CountryName

Related to Supplier

To hold ID of Description (from Type) when relating AddressType to Address
Related to Address

To hold ID of Description (from Type) when relating Country to Address
Related to Address

To hold payment card details for an Order

Related to Orders

Provides several globally accessible methods to retrieve Constructor Objects/ObjectSets, and to
perform processes such as Sign-in.

To hold ID of Description (from Type) when relating Language to Profile
Related to Profile

To hold a copy of the Address used at time of Order

Related to Orders

To hold basic descriptions to be used as ‘lookup’ records

Base class for AddressType, CountryName, LanguageName
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Classes Related in Model

Class Name
Account

BannerData
Category

Inventory
ltem

Lineltem

Orders

Product

Profile

SignOn
Supplier

Database Mapping
MSPetShop

MSPetShop
MSPetShop

MSPetShop
MSPetShop

MSPetShopOrders

MSPetShopOrders

MSPetShop

MSPetShop

MSPetShop
MSPetShop

Constructor PetShop Application

Description

To relate to Address

To relate to Orders

To relate to Profile

To relate to SignOn

To relate to Category

To relate to BannerData

To relate to Profile

(already related to Product)
To relate to Item

To relate to Inventory

To relate to Lineltem

To relate to Product

To relate to Item

(already related to Orders)
To relate to Account

To relate to OrderAddress
To relate to CreditCard
(already related to Lineltem)
(already related to OrderStatus)
To relate to Supplier
(already related to Category)
(already related to Item)

To relate to Account

To relate to Category

To relate to LanguageName
To relate to Account

To relate to Address

To relate to Product

Constructor/MDRAD
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Attributes Removed in Model

Class Name DatabaseMapping  Attribute Name
Account MSPetShop Addrl
Addr2
City
Country
State
Zip
Orders MSPetShopOrders BillAddr1
BillAddr2
BillCity
BillCountry
BillState
BillZip
ShipAddrl
ShipAddr2
ShipCity
ShipCountry
ShipState
ShipZip
CardType
CreditCard
ExprDate
Supplier MSPetShop Addrl
Addr2
City
State
Zip

Associations Removed in Model

Database Mapping Association Name
MSPetShop FK__Item__Supplier__ 08EA5793
(References between Item and Supplier)
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Add, Modify and Remove Data in the Databases

Three steps needed to be taken to modify the PetShop databases to suit the changes made in the Model.

NOTE — WE USED DUPLICATES OF THE ORIGINAL DATABASES CALLED MSPETSHOPNEW AND MSPETSHOPORDERSNEW.

1. Additional tables, columns and relationships to be defined in the DB schemas.

This step could be performed by the DB schema synchronize feature of Constructor/MDRAD. See the later listing.

2. Datato be added to new tables, and moved between existing and new tables, in addition to Foreign Key values (such as for Country in Address) to be set

for existing data.

This step required SQL statements to be executed manually (see later listing).

3. Now-redundant columns to be removed from database schema.

This step required SQL statements to be executed manually (see later listing).

Relationships Removed

Relation Name

Database Description

FK__Item__Supplier__ 08EA5793 MSPetShop Relation between Item and Supplier

Data Created in Tables

Table Name Database

AddressType MSPetShop
CountryName MSPetShop
LanguageName MSPetShop
Type MSPetShop

Constructor PetShop Application

No longer required
Supplier now related to Product (Product is related to Item)

Description

Types of Address i.e. Billing, Shipping, Account, Supplier
Names of Countries e.g. United States, United Kingdom, Japan
Language names, e.g. English, Japanese, French

All descriptions, identified by derived class name

Constructor/MDRAD

Page 10 of 23



i3 Design Ltd

Columns Removed

Table Name Database
Item MSPetShop
(data deleted)

Account MSPetShop

(data moved to
Address table)

Orders MSPetShopOrders
(data moved to

OrderAddress table

and CreditCard table)

Supplier MSPetShop
(data moved to
Address table)

Constructor PetShop Application

Column Name
Supplier

Addrl
Addr2

City
Country
State

Zip
BillAddrl
BillAddr2
BillCity
BillCountry
BillState
BillZip
ShipAddrl
ShipAddr2
ShipCity
ShipCountry
ShipState
ShipZip
CardType
CreditCard
ExprDate
Addrl
Addr2

City

State

Zip

Description
Foreign Key of Supplier record
(Relationship also dropped from DB)

Constructor/MDRAD
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APPENDIX A — TSQL LISTINGS

Additional tables, columns and relationships defined in the DB schemas.

This step performed by the DB schema synchronize feature of Constructor/MDRAD.

ACTION TSQL for MSPetShop

USE [ MSPet ShopNew]

ALTER TABLE dbo. [ Account] W TH NOCHECK
ADD
[Address_I D] int NULL

CREATE TABLE dbo. [ Addr ess]

[1D] int IDENTITY (1, 1) NOT NULL ,
[ Bui | di ngNameOr Nunber] varchar (20) NULL ,
[CtyOr Town] varchar (30) NULL ,
[ StateOr Province] varchar (20) NULL ,
[ Street Nane] varchar (40) NULL ,
[ Zi pOr Post code] varchar (10) NULL ,
[Country_I D] int NULL ,
[ AddressType_I D] int NULL
)

ALTER TABLE dbo. [ Address] W TH NOCHECK
ADD CONSTRAI NT [ Addr ess_pk]
PRI MARY KEY ([1D])

CREATE TABLE dbo. [ Addr essType]

[1D int NOT NULL
)

ALTER TABLE dbo. [ Addr essType] W TH NOCHECK
ADD CONSTRAI NT [ Addr essType_pk]
PRI MARY KEY ([1D])

CREATE TABLE dbo. [ Count r yNane]

[1D] int NOT NULL

Constructor PetShop Application

UNDO TSQL for MSPetShop

ALTER TABLE dbo. [ Suppl i er]
DROP CONSTRAI NT [ Suppl i er _Addr ess]

ALTER TABLE dbo. [ Si gnOn]
DROP CONSTRAI NT [ Account _Si gnOn]

ALTER TABLE dbo. [ Profile]
DROP CONSTRAI NT [ Profil es_Language]

ALTER TABLE dbo. [Profil €]
DROP CONSTRAI NT [ Profi |l es_Favorit eCat egory]

ALTER TABLE dbo. [Profile]
DROP CONSTRAI NT [ Account _Profil e]

ALTER TABLE dbo. [ Product ]
DROP CONSTRAI NT [ Suppl i er _Product s]

ALTER TABLE dbo. [ LanguageNane]
DROP CONSTRAI NT [ LanguageNane: : Type]

ALTER TABLE dbo. [Iteni
DROP CONSTRAINT [Item | nvent ory]

ALTER TABLE dbo. [ Count r yNamne]
DROP CONSTRAI NT [ Count r yNane: : Type]

ALTER TABLE dbo. [ Cat egory]
DROP CONSTRAI NT [ Banner Dat a_Cat egor y]

ALTER TABLE dbo. [ Addr essType]
DROP CONSTRAI NT [ Addr essType: : Type]

ALTER TABLE dbo. [ Addr ess]
DROP CONSTRAI NT [ Addr esses_Country]

ALTER TABLE dbo. [ Addr ess]
DROP CONSTRAI NT [ Addr esses_Addr essType]

Constructor/MDRAD
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ALTER TABLE dbo. [ Count r yName] W TH NOCHECK
ADD CONSTRAI NT [ Count ryNare_pk]
PRI MARY KEY ([1D])

CREATE TABLE dbo. [ LanguageNane]

[1D] int NOT NULL
)

ALTER TABLE dbo. [ LanguageNanme] W TH NOCHECK
ADD CONSTRAI NT [ LanguageNane_pk]
PRI MARY KEY ([1D])

ALTER TABLE dbo. [ Product] W TH NOCHECK
ADD
[ Supplier_Suppld] int NULL

ALTER TABLE dbo. [Profile] W TH NOCHECK
ADD
[ Language_| D] int NULL ,
[ FavoriteCategory_Catld] varchar (10) NULL

ALTER TABLE dbo. [ Suppl i er] W TH NOCHECK
ADD
[Address_I D] int NULL

CREATE TABLE dbo. [ Type]

[ID int IDENTITY (1, 1) NOT NULL ,

[Description] varchar (255) NULL ,

[ Construct or G assNane] varchar (100) NULL
)

ALTER TABLE dbo. [ Type] W TH NOCHECK
ADD CONSTRAI NT [ Type_pK]
PRI MARY KEY ([1D])

ALTER TABLE dbo. [ Account] W TH NOCHECK ADD
CONSTRAI NT [ Account _Addr ess]
FOREI GN KEY ([ Address_ID])
REFERENCES [ Address] ([1D])

ALTER TABLE dbo. [ Address] W TH NOCHECK ADD
CONSTRAI NT [ Addr esses_Addr essType]
FOREI GN KEY ([ AddressType_I D])
REFERENCES [ AddressType] ([1D]),
CONSTRAI NT [ Addr esses_Count ry]

FOREI GN KEY ([ Country_ID])
REFERENCES [ CountryNane] ([1D])

Constructor PetShop Application

Constructor/MDRAD

ALTER TABLE dbo. [ Account ]
DROP CONSTRAI NT [ Account _Addr ess]

ALTER TABLE dbo. [ Type]
DROP CONSTRAI NT [ Type_pkK]

DROP TABLE dbo. [ Type]

ALTER TABLE dbo. [ Suppl i er]
DROP COLUMN [ Address_I D]

ALTER TABLE dbo. [Profil €]
DROP COLUWN [ Language_| D], [ Favori t eCat egory_Cat | d]

ALTER TABLE dbo. [ Product]
DROP COLUWN [ Suppl i er _Suppl d]

ALTER TABLE dbo. [ LanguageNane]
DROP CONSTRAI NT [ LanguageNane_pk]

DROP TABLE dbo. [ LanguageNane]

ALTER TABLE dbo. [ Count r yNane]
DROP CONSTRAI NT [ Count ryNane_pK]

DROP TABLE dbo. [ Count r yNane]

ALTER TABLE dbo. [ Addr essType]
DROP CONSTRAI NT [ Addr essType_pk]

DROP TABLE dbo. [ Addr essType]

ALTER TABLE dbo. [ Addr ess]
DROP CONSTRAI NT [ Addr ess_pk]

DROP TABLE dbo. [ Addr ess]

ALTER TABLE dbo. [ Account ]
DROP COLUMN [ Address_I D]
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ALTER TABLE dbo. [ Addr essType] W TH NOCHECK ADD
CONSTRAI NT [ Addr essType: : Type]
FOREI GN KEY ([1D])
REFERENCES [ Type] ([1D])

ALTER TABLE dbo. [ Cat egory] W TH NOCHECK ADD
CONSTRAI NT [ Banner Dat a_Cat egor y]
FOREI GN KEY ([ Nane])
REFERENCES [ Banner Dat a] ([ FavCat egory])

ALTER TABLE dbo. [ Count ryNanme] W TH NOCHECK ADD
CONSTRAI NT [ Count ryNane: : Type]
FOREI GN KEY ([1D])
REFERENCES [ Type] ([1D])

ALTER TABLE dbo.[Iteni W TH NOCHECK ADD
CONSTRAINT [Item | nventory]
FOREI GN KEY ([Item d])
REFERENCES [ I nventory] ([ltem d])

ALTER TABLE dbo. [ LanguageNarme] W TH NOCHECK ADD
CONSTRAI NT [ LanguageNane: : Type]
FOREI GN KEY ([1D])
REFERENCES [ Type] ([1D])

ALTER TABLE dbo. [ Product] W TH NOCHECK ADD
CONSTRAI NT [ Suppl i er _Product s]
FOREI GN KEY ([ Suppl i er _Suppl d])
REFERENCES [ Supplier] ([Suppld])

ALTER TABLE dbo. [Profile] W TH NOCHECK ADD
CONSTRAI NT [ Account _Profil e]
FOREI GN KEY ([ Userld])
REFERENCES [ Account] ([Userld]),
CONSTRAI NT [ Profil es_FavoriteCategory]
FOREI GN KEY ([ FavCat egory])
REFERENCES [ Category] ([Catld]),
CONSTRAI NT [ Profil es_Language]
FOREI GN KEY ([ Language_| D])
REFERENCES [ LanguageNane] ([1D])

ALTER TABLE dbo. [ SignOn] W TH NOCHECK ADD
CONSTRAI NT [ Account _Si gnOn]
FOREI GN KEY ([ User Nare] )
REFERENCES [ Account] ([Userld])

ALTER TABLE dbo. [ Suppl i er] W TH NOCHECK ADD
CONSTRAI NT [ Suppl i er _Addr ess]
FOREI GN KEY ([ Address_I D])
REFERENCES [ Address] ([1D])

Constructor PetShop Application

Constructor/MDRAD
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ACTION TSQL for MSPetShopOrders

CREATE TABLE dbo. [ Credi t Car d]

(
[ID int IDENTITY (1, 1) NOT NULL ,
[ CardExpiration] varchar (255) NULL ,
[ Car dNunber] varchar (255) NULL ,
[ CardType] varchar (255) NULL

)

ALTER TABLE dbo. [ Credi t Card] W TH NOCHECK
ADD CONSTRAI NT [ Cr edi t Card_pK]
PRI MARY KEY ([1D])

CREATE TABLE dbo. [ Or der Addr ess]

[ID int IDENTITY (1, 1) NOT NULL ,
[ Bui I di ngNameOr Nunber] varchar (20) NULL ,
[CGtyOr Town] varchar (30) NULL ,
[ Country] varchar (50) NULL ,
[ StateOrProvince] varchar (20) NULL ,
[ Street Name] varchar (40) NULL ,
[ Zi pOr Post code] varchar (10) NULL ,
[ AddressType] varchar (20) NULL
)

ALTER TABLE dbo. [ Or der Addr ess] W TH NOCHECK
ADD CONSTRAI NT [ Or der Addr ess_pk]
PRI MARY KEY ([1D])

ALTER TABLE dbo. [ Orders] W TH NOCHECK
ADD
[Card_ID] int NULL ,
[BillingAddress_|I D] int NULL ,
[ Shi ppi ngAddress_I D] int NULL

ALTER TABLE dbo. [ Orders] W TH NOCHECK ADD
CONSTRAI NT [ Order _Credit Card]
FOREI GN KEY ([Card_ID])
REFERENCES [CreditCard] ([ID]),
CONSTRAI NT [ Order BA Bi | | i ngAddr ess]
FOREI GN KEY ([BillingAddress_ID])
REFERENCES [ Order Address] ([1D]),
CONSTRAI NT [ Or der SA_Shi ppi ngAddr ess]
FOREI GN KEY ([ Shi ppi ngAddress_I D)
REFERENCES [ Or der Address] ([1D])

Constructor PetShop Application

UNDO TSQL for MSPetShopOrders

ALTER TABLE dbo. [ Orders]
DROP CONSTRAI NT [ Or der SA_Shi ppi ngAddr ess]

ALTER TABLE dbo. [ Or der s]
DROP CONSTRAI NT [ Order BA_Bi | | i ngAddr ess]

ALTER TABLE dbo. [ Or der s]
DROP CONSTRAI NT [ Or der _Cr edi t Car d]

ALTER TABLE dbo. [ Or der s]

Constructor/MDRAD

DROP COLUWN [Card_I D], [BillingAddress_I D, [ Shi ppi ngAddress_I D]

ALTER TABLE dbo. [ Or der Addr ess]
DROP CONSTRAI NT [ Or der Addr ess_pkK]

DROP TABLE dbo. [ Or der Addr ess]

ALTER TABLE dbo. [ Cr edi t Car d]
DROP CONSTRAI NT [ Cr edi t Car d_pK]

DROP TABLE dbo. [ Credi t Car d]
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Data added to new tables, moved between existing and new tables, Foreign Key values set.

TSQL for MSPetShop.Address
This copies address data from Account and sets the PK of the record in Address as the FK value in Account

decl are @k varchar (20), @ccountpk varchar(20)

create tabl e #t enpTabl e( Account | D var char (20),
Addr 1 varchar (80) NULL, Addr2 varchar(80) NULL, City varchar (80) NULL,
State varchar (80) NULL, Zip varchar(20) NULL, Country int, Type int)

| NSERT | NTO #t enpTabl e(Account I D, Addr1, Addr2, City, State, Zip, Country, Type)
SELECT Userld, Addrl, Addr2, City, State, Zip,
(SELECT [ I D] FROM Type WHERE Const ruct or C assNane = ' CountryNanme' AND [ Descri ption]
(SELECT [ D] FROM Type WHERE Construct or G assNanme = ' AddressType' AND [ Descri ption]
FROM Account
ORDER BY User | d

"United States'),
"Account"')

WH LE ( SELECT COUNT( Account| D) FROM#tenpTable) > 0
BEG N
SELECT TOP 1 @ccount pk = Account | D FROM #t enpTabl e ORDER BY Account | D;
I NSERT | NTO Addr ess( Bui | di ngNameOr Nunber, Street Name, G tyOr Town, StateO Province, Zi pOr Post code, Country_I D, AddressType_I D)
SELECT Addr1, Addr2, City, State, Zip, Country, Type FROM #t enpTabl e
WHERE Accountld = @ccount pk;
SET @k = SCOPE_| DENTI TY();
UPDATE Account SET Address_| D = @k WHERE User| D = @ccount pk
DELETE FROM #t enpt abl e WHERE Account | D = @ccount pk
END

DROP t abl e #t enpTabl e
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TSQL for MSPetShop.AddressType (and Type)

This adds records to Type table and then to AddressType table

decl are @k int

I NSERT | NTO Type ([ Description], [ConstructorC assNane])
VALUES ('Billing', 'AddressType');

SELECT @k = SCOPE_| DENTI TY();

I NSERT | NTO AddressType ([1D]) VALUES ( @k)

I NSERT | NTO Type ([ Description], [ConstructorC assNane])
VALUES (' Shi pping', ' AddressType');

SELECT @k = SCOPE_I DENTI TY();

I NSERT | NTO Addr essType ([1D]) VALUES ( @k)

I NSERT | NTO Type ([ Description], [ConstructorC assNane])
VALUES (' Account', 'AddressType');

SELECT @k = SCOPE_| DENTI TY();

I NSERT | NTO AddressType ([1D]) VALUES ( @k)

I NSERT | NTO Type ([ Description], [ConstructorC assNane])
VALUES (' Supplier', 'AddressType');

SELECT @k = SCOPE_I DENTI TY();

I NSERT | NTO AddressType ([1D]) VALUES ( @k)

Constructor PetShop Application

Constructor/MDRAD
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TSQL for MSPetShop.CountryName (and Type)
This adds records to Type table and then to CountryName table

decl are @k int

I NSERT | NTO Type ([ Description], [ConstructorC assNane])
VALUES (' United States', ' CountryNane');

SELECT @k = SCOPE_| DENTI TY();

I NSERT | NTO CountryNare ([1D]) VALUES ( @k)

I NSERT | NTO Type ([ Description], [ConstructorC assNane])
VALUES (' United Kingdoni, 'CountryNane');

SELECT @k = SCOPE_I DENTI TY();

I NSERT | NTO CountryName ([ D]) VALUES ( @k)

| NSERT | NTO Type ([ Description], [Constructord assNane])
VALUES (' Japan', ' CountryNane');

SELECT @k = SCOPE_| DENTI TY();

I NSERT | NTO CountryNane ([ID]) VALUES ( @k)

I NSERT | NTO Type ([ Description], [ConstructorC assNane])
VALUES (' France', 'CountryNang');

SELECT @k = SCOPE_| DENTI TY();

I NSERT | NTO CountryNanme ([1D]) VALUES ( @k)

TSQL for MSPetShop.LanguageName (and Type)
This adds records to Type table and then to LanguageName table

decl are @k int

I NSERT | NTO Type ([ Description], [ConstructorC assNane])
VALUES (' English', 'LanguageNane');

SELECT @k = SCOPE_I DENTI TY();

I NSERT | NTO LanguageNane ([I1 D) VALUES ( @k)

I NSERT | NTO Type ([ Description], [Constructord assNane])
VALUES (' French', 'LanguageNane');

SELECT @k = SCOPE_| DENTI TY();

I NSERT | NTO LanguageNane ([I D) VALUES ( @Kk)

I NSERT | NTO Type ([ Description], [ConstructorC assNane])
VALUES (' Japanese', 'LanguageNang');

SELECT @k = SCOPE_I DENTI TY();

I NSERT | NTO LanguageNane ([1D]) VALUES ( @k)

Constructor PetShop Application

Constructor/MDRAD
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TSQL for MSPetShop.Product
This sets the Foreign Key value to a default Supplier

UPDATE Pr oduct
SET Supplier_Suppld =1

TSQL for MSPetShop.Profile
This sets the Foreign Key value to a default Language Preference

UPDATE Profile
SET Language_I D = (SELECT [I D] FROM Type WHERE Const ruct or Gl assNanme = ' LanguageNane' AND [ Description] = "'English")

TSQL for MSPetShop.Supplier
This copies address data from Supplier and sets the PK of the record in Address as the FK value in Supplier

decl are @k int, @upplierpk int

create tabl e #t enpTabl e(SupplierlIDint,
Addr 1 varchar (80) NULL, Addr2 varchar(80) NULL, Gty varchar(80) NULL,
St at e varchar (80) NULL, Zip varchar(20) NULL, Country int, Type int)

I NSERT | NTO #t enpTabl e( Supplierl D, Addrl, Addr2, GCity, State, Zip, Country, Type)
SELECT Suppld, Addr1, Addr2, City, State, Zip,
(SELECT [ 1 D] FROM Type WHERE Const r uct or Cl assNane
(SELECT [I D] FROM Type WHERE Const ruct or Cl assNane

FROM Suppl i er
ORDER BY Suppl d

' CountryName' AND [ Descri ption]
' AddressType' AND [ Descri pti on]

"United States'),
" Supplier')

VWHI LE ( SELECT COUNT( Suppl i erl D) FROM#tenpTable) > 0
BEG N
SELECT TOP 1 @upplierpk = Supplierl D FROM #t enpTabl e ORDER BY Suppl i erl D
| NSERT | NTO Addr ess( Bui | di ngNameOr Nunber, Street Name, G tyO Town, StateOr Province, Zi pOr Post code, Country_| D, AddressType_I| D)
SELECT Addr1, Addr2, City, State, Zip, Country, Type FROM #t enpTabl e
WHERE Supplierl D = @upplierpk;
SET @k = SCOPE_| DENTI TY();
UPDATE Suppl i er SET Address_I D = @k WHERE Suppl d = @uppl i er pk
DELETE FROM #t enpt abl e WHERE Suppl i erl D = @uppl i er pk
END

DROP t abl e #t enpTabl e
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TSQL for MSPetShopOrders.CreditCard
This copies card data from Orders and sets the PK of the record in CreditCard as the FK value in Orders

DECLARE @k int, @rderpk int

CREATE TABLE #t enpTabl e(OrderI Dint, CardExpiration varchar(7) NULL, CardNurmber varchar(20) NULL, CardType varchar (40) NULL)

| NSERT | NTO #t enpTabl e(Order | D, Car dExpiration, CardNunber, CardType)
SELECT Orderld, ExprDate, CreditCard, CardType FROMOrders
ORDER BY Orderld

WH LE ( SELECT COUNT( Order| D) FROM #t enpTable) > 0
BEG N
SELECT TOP 1 @r der pk = Order| D FROM #t enpTabl e ORDER BY Order | D
I NSERT | NTO Credit Card( CardExpiration, CardNunmber, CardType)
SELECT Car dExpi ration, CardNunber, CardType FROM #t enpTabl e
WHERE Order| D = @r der pk;
SET @k = SCOPE_I DENTI TY();
UPDATE Orders SET Card_I D = @k WHERE Order| D = @r der pk
DELETE FROM #t enpt abl e WHERE Order | D = @r der pk
END

DROP TABLE #t enpTabl e
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TSQL for MSPetShopOrders.OrderAddress
This copies address data from Orders and sets the PK of the record in OrderAddress as the FK value in Orders

declare @k int, @rderpk int, @ype varchar (20)

create tabl e #tenpTabl e(OrderI Dint, Type varchar(20), Addr1 varchar(80) NULL, Addr2 varchar(80) NULL, City varchar(80) NULL,
State varchar (80) NULL, Zip varchar(20) NULL, Country varchar (20) NULL)

I NSERT | NTO #t enpTabl e(Order1 D, Type, Addrl, Addr2, City, State, Zip, Country)
SELECT Orderld, '"Billing', BillAddr1, BillAddr2, BillCity, BillState, BillZip, BillCountry FROMOrders
ORDER BY Orderld

I NSERT | NTO #t enpTabl e(Order| D, Type, Addrl, Addr2, City, State, Zip, Country)
SELECT Orderld, ' Shipping , ShipAddr1, ShipAddr2, ShipCty, ShipState, ShipZip, ShipCountry FROMOrders
ORDER BY Orderld

WH LE ( SELECT COUNT( Order| D) FROM #t enpTable) > 0
BEG N
SELECT top 1 @rderpk = Order|I D, @ype = Type FROM #t enpTabl e ORDER BY Order | D,
I NSERT | NTOOr der Addr ess( Addr essType, Buil di ngNaneOr Nunber, Street Name, CtyOr Town, StateO Province, Zi pO Post code, Country)
SELECT Type, Addrl, Addr2, City, State, Zip, Country FROM #t enpTabl e
VWHERE Order| D = @r der pk;
SET @k = SCOPE_| DENTI TY();
IF (@ype = 'Billing')
UPDATE Orders SET BillingAddress_I D = @k WHERE Order | D = @r der pk
ELSE
UPDATE Orders SET Shi ppi ngAddress_I D = @k WHERE Order | D = @r der pk

DELETE FROM #t enpt abl e WHERE Order | D = @r der pk AND Type = @ype
END

DROP t abl e #t enpTabl e

Redundant columns to be removed from database schema.
TSQL for MSPetShop.Address
This removes address columns/data from Account
ALTER TABLE [ Account]

DROP COLUWN
Addr1, Addr2, City, State, Zip, Country
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TSQL for MSPetShop.ltem
This removes redundant relationship to Supplier table

ALTER TABLE [Iten
DROP CONSTRAI NT
FK__Item_Supplier__08EA5793

ALTER TABLE [Iteni
DROP COLUWN Suppl i er

TSQL for MSPetShop.Profile
This removes the language preference column/data from Profile

ALTER TABLE [Profile]
DROP COLUWN LangPr ef

TSQL for MSPetShop.Supplier
This removes address columns/data from Supplier (did not have a Country column)

ALTER TABLE [ Suppl i er]
DROP COLUWN
Addr1, Addr2, City, State, Zip

TSQL for MSPetShopOrders.OrderAddress
This removes card and address columns/data from Orders

ALTER TABLE [ Or ders]

DROP COLUWN
Bill Addr1, BillAddr2, BillCity, BillState, BillZip, BillCountry,
Shi pAddr 1, Shi pAddr2, ShipGty, ShipState, ShipZi p, ShipCountry,
Expr Date, CreditCard, CardType
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APPENDIX B — New Code Count comparison

The code count works on the same principle as mentioned previously, that is:

Files counted were:
o .VB, .CS, .ASPX, .ASCX, .ASPX.VB, .ASPX.CS, .ASCX.VB, and .ASCX.CS
Excluded from the count were:
o blanklines
comment lines
import declarations
namespace declarations
lines only containing { } braces
html directives
HTML/HEAD/TITLE/LINK/BODY tags

OO0 O0o0OO0Oo

and the same count methodology was applied to the M/Soft and Constructor versions.

CODE COUNT (REVISED) Microsoft version Constructor version part 1 Constructor version part 2
Presentation Layer 1,822 1,852 1,600

Model and Business Logic Layers 559 701 680

Data Access Layer 1,538 No user code required No user code required
Total Lines of Code 3,919 2,553 2,280

Although the further reduction in lines of code is less significant than in ‘Part 1’ at approx. 270 lines, note that:

= The lines saved are the more complex ones related to class creation and data access

= The saving is in the context of a more complex set of relationships (doubled at 20) between the existing and the several new entities. Without Constructor,
more complex collection code and data access statements would have been required, which could easily have amounted to hundreds of extra lines of
code.

= The end result is more built-in run-time functionality, thanks to the ObjectFactory and the Run Time Model
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